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(54) yCTPOl/ICTBO BbinPABJIEHHH 
OBCA^HOfi KO/lOHHbl 
(57) H3o6peTeMne othocmtca k He<|)TJtHOM m 
ra30B0* npoM-c™ m npeAHa3HaseHo a*« bu- 
npaB/ieHMfl o6caAHOM ko/iohhw (OK). Ue/ib - 
noBbiujeHMe. HaAexHocTn pa6oTw ycrp-ea 3a 
CMer npeAOTBpaiueHMA ero 3aK/iMHMBaHMH a 

CKBdXUHe npM 0 A HOBpeMeHHOM 3K0H0MMM 

3HepropecypcoB 3a cneT o6ecneMeHws bo3- 

MOttHOCTM yMCHbUJCHMR KpyTflmerO MOMeHTd. 

Ann 3Toro Kopnyc (K) 1 ycip-Ba MMeeT KOHwne- 
CKwe npRMyio m o6paTHbie Hanpaa/wioiMMe. a 
Ma ero HapyxH<ni nosepxHoc™ Bbino/iHeHu 
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Ko/ibqeBOfl na3 2 m paAwa/ibHbie n a3bi 10. flo- 
cneAHne mmckjt b nonepewHOM ccmghmm K 1 
p3BHOMepHOM3MeHflioiuyK)C« r/iy6MHyA/ia pa- 
Ana/itHoro nepeMemeHun po/imxob (P) 5 m 6. 
KOTopwe pa3MemeHbi e na33x 10 c 803mo>kho- 
CTbio p3Ana/ibHoro nepeMemeHHA. B xo/ibue- 
bom na3y 2 noc/ieAooaTe/ibHO c 

B03MO)KHOCTblO BpatUGHMfl OTHOCMTe/lbHO npO- 
AO/lbHOM OCM K 1 yCT3M0B/ieHbl KO/lbUa 3» 4 m 8 

c nassMM 9 Ha o6p3iMeHHbix Apyr k APyry no- 



BepxHocTJix. rAe pacnonotteMbi BucTynu. Ann- 
ua naaoB ko/igu 3. 4 m 8 b noncpcsHort nnocxo- 
ctm K 1 pdBHd BennHMHe paAHa/ibHoro 
nepeMeuueHMfl P 5 m 6. Me*Ay Ko/ibqaMM 3. 4 

M 8 C B03MOXHOCTbK> Bp3 tUGHMfl BOKpyr CBOeM 

ocm pasMemeH btopom p«A P 5 m 6. B cnynae 
cmatmh OK Ha K3K0M-T0 ee yMacTKe no BceMy 
nepuMeTpy BbinpaB/ieMwe OK 6yAeT ocymecT- 

B/lflTbCfl HenOCpeACTBeHHO BCeMM HGTUpbMfl P 

5 w 6. 4 ma. 



H3o6peTeHwe othocmtch k hg^thhom m 

T330BOM npOMbllil/ieHHOCTM, . 3 MM6HHO K yCT- 

POHCTB3M A^n BbinpaB/jeHM» o6caAHOM ko/ioh- 

HU. 

Ue/ibK) M3o6peTennfl nB/iacTca hobuujg- 

HUG H3AOKH0CTM pa60Tbl yCTpOV1CTB3 33 CMGT 

npeAOTapsmeHXiR ero 3axmiHWBaHM« b cxsa- 
wwne npn oahobpgmghhom skohommm SHepro- 
pecypcoa 3a CMeT o6ecneMeHnn yMGHbtucHMH 
xpyTHiuero momght3. 

Ha <|>mi\ 1 CX6M3THHHO M3o6p3)KeHO npeA- 
/isrseMoe ycTpoiiCTBo; Ha <J>nr. 2 - paspc3 A-A 
Ha 0wr. 1; hs <J>mi\ 3 - p33pe3 B-B na <J>mi\ 1; 
hs 4>mi\ 4 - TpaexTopuw nepeMeiueHMw oceii 
Bpatqetmsi jpo/iMKOB. ncpcxaTUBSJomwxcfl no 

.CMflTOft M HeCMflTOft CT6HK3M 06C3AH0M KO/IOH- 
Hbl. 

YCTPOMCTBO COCTOMT M3 UM/lMHAPMMeCKOrO 

MMewiuero KOHMMGCxyto npnimyio m o6p3THyK> 
Hanpaa/iHiomyK) *opnyca 1, H3 nspywHOrt no- 
aepxHOCTw xoToporo Bbino/iHen xo/ibiiGBOM 
na3 2. rAe noc/iGAOB3Te/ibHo pa3McmGHu um- 
/iMHApuMecxne xo/ibU3, BepxHee 3 m hidkhgg 

4, MG)KAy KOTOPWMII yCT3H0B/1CHbl C B03M0X- 

HocTtK) epameHMfl BOxpyrcBoea ocm bgpxhmm 

p»A P0/1MX0B 5 M HMttHMM p«A PO/IMKOB 6» CH36- 
>KGHHb»X p33MeiUeHHWMM B BGpXHGM M HM)KHGM 
M3CTHX H3 MX TOpUOOblX nOBepXHOCTflX BblCTy- 

nsMM 7. MexAy bgpxhmm m hm>khmm p«asmm 

PO/IMKOB yCT3H0B/lGH0 CpeAHCG MV1/1MHAPMMG- 

cxoe xonbuo 8. BcpxHec 3. cpgahgg 8 m hmx- 

HGe 4 UM/IMHAPUMGCKMC KO/lbUd BbinonHeHw C 
n333MM 9 Ha o6pameHH bix Apyr x APyry noacp- 
xHocTflx, tag pacnonoweHbi BUCTynu 7 po/m- 
kob. PonMKM 5 m 6 ycTaHOB/iGHbi b na3y 2 m 
p3AM3nbHbix n333x 10 xopnyc3. ri33bi 10 xop- 
nyca mmgiot b nonepGMHOM cghchmm xopnycs 

p3BH0MepH0 H3MGHflK)myK)C9 TAyGMHy OT Bbl- 

CTynoB 11k onaAnnaM 12 aha poAMa^bHoro 
nepeMGiueHM« po/imkob. Ko/ibua 3, 4 m 8 ycT3- 

HOOneHU C B03MO)KHOCTblO BpamCHMA OTHOCM- 

Te/ibHo npoAO/ibHoii ocm xopnycs. a a^mhs 
nssoa 9 xoncu b nonepeMHOM nnocxocTii xop- 
nycs P3BH3 P3AM3/lbHOMy ndpeMGU|GHMK) po- 

simkob. B xopnycc BbinonHen oceBoi^ kshs/i 13. 



YcTpoMCTBO pa6oTaeT c/ieAyK)U|MM o6pa- 

30M. 

YCTPOMCTBO H3 KO/IOHHG 6ypMflbHUX Tpy6 
CnyCK3K>T B CKB3)KMHy M npM AOCTMJKGHMM MM 
BGPXHGM rpaHMUW CMflTOrO yH3CTX3 o6C3AHO^ 

Ko/iOHHu cnycx npcxpsmsiOT. 33TeM OMeHb 

MeAHGHHO Bp3lM3K)T XO/IOHHy 6ypM/lbHbJX 

Tpy6. EcnM xo/iohh3 Tpy6 cbo6oaho BpamaeT- 
cn 3to yxaabiBaeT na to. uto pnAw po/imkob 
bgpxhmm 5 m mmx<hmm 6 (<t>Mr. 1 -4) euie He 

B33MMOAGMCTByK)T CO CMRTUM yM3CTK0M o6- 
CSAHOa KO/IOHHU. He3H3MMTe/!bH0 yBe/lMMMB 

rny6MHy cnycxa vctpomctbs. BHOBb apamatoT 
xo/iOHHy 6ypMnbHUx rpy6. Aa/ibHe^ujMft cnycx 
ycTpoMCTB3 npeKp3iu3K)T b tom c/iyMse. ec^iM 
npM BpaiqGHMM ko/iohhw Tpy6 B03HMKaeT CO- 
npoTMB/ieHMe ee BpatueHMio. mto cBMAeTe/ibcr- 
ByGT 06 ynopc po/imkob ycTpoMCTea b cMWTbirt 

yMSCTOK 06C3AHOM KO/IOHHU. (loC/lG 3T0rO CO* 
3A3K>T UMpKy/lSIUMK) npOMUBOMHOM KMAKOCTM 
B CKB3>KMHe. KOTOpa* npoXOAMT MGpG3 OCeBOA 

xaH3n 13 xopnycs 1 m noc/ie buxoas M3 Hero 
OMUBseT po/imxm m cnoco6cTByeT MX oxna>KAC- 

HMK>. RpM BpameHMM KO/IOHHU 6ypM/lbHUX 

Tpy6 BpamseTca xopnyc 1 ycTpoMCTBa, npw 

3TOM pOHMK, H3XOAfllMMMCfl BO BnSAMHe 12 p3" 

AM3/ibHoro n333 10 xopnyca four. 4), oxa3UB3- 

eTCfl npMXSTUM OAHOBpeMGHHO K CMflTOA 

CTeHxe o6cdAHoa ko/iohhu m AHy paAwa/ibnoro 
na33 KOpnycs. B pe3y/ibT3Te Mero ppomcxoaht 
nepex3TUB3HMe ponMxa no ynoMAHyTUM no- 
BepxHocTAM o6caAHOM ko/iohhu m xopnycs yc- 

TpOMCTB3. B TO )Ke BpeMfl PO/1MK. 

pacno/io>xeHHbirt c n pOTMBonono)KHOft CTopo- 
hu Kopnyca 1, ynMpseTcn b HecMRTyio CTeHxy 

06C3AHOM KO/IOHHU M nepeK3TUB36TCfl OAHO" 

BpeMenHo no sto^ noBepxnocTM m AHy paAM- 

3/lbHOTO n333 KOpnyCS. llpM 3TOM 

H3np3BneHMe nepex3TUB3HMn po/imkob m Bpa- 
lUGHMe* cbr33hhux c hmmm BepxHero, cpeAHe- 
ro m HMXHero umhmhapmmgckmx xoneu 3, 8 m 4. 
coandAaeTC HanpsBneHMeM epstueHMn xopny- 
ca 1 ycTpoMCTB3. B npouecce nepeK3TUB3HMfl 
Po/imkob no Any pdAuanbHoro na3a 10 ohm M3 
BnaAMHu 12 nepeMeiu3K)Tcn na BepuiMHy 11. 

HTO C0np0B0XA3eTC9 npMHyAMTe/lbHblM BU- 
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.AOMxenneM po/iwxoB H3 xopnyca noA acmct- 
BneM oo3HWKaiomero 6oxoBoro (Bbinpao/iwio- 
mero) ycn/iMfl. ripn BWABMxeHMH po/imxob mx 
BbiCTynu 7 nepeMeiuaK)TC« no naaaM 9, koto- 
pwe npeAycMOTpeHw b Ko^buax 3. 4 m 8. Rpw 5 
3tom TpaeKTopun nepeMemeHMH ocm Bpame- 
HM« f)o/inx3, nepeK3TWBa»oiMeroc« no HecM«- 

TOM CTCHKe 06caflH0tf KO/IOHHbl, 6yAeT MMeTb 

bma OKpyxHocTM, noxsaaHnort Ha c^wr. 4 
cnnoujHOM /lMHuew, qeHTp kotopom coonaAaeT tO 
c qeHTpoM o6caAHOM ko/iohhw, Ocb xe apa- 
ii4eMM« po/iMKa, nepexaTWBaiomerocH no cm«- 
tom deHKe ko/iohhw m Bbinpaanflioinero ee. 
6yAeT nepeMemaTbca no napa6o/iMMecxoii 
TpaexTopMM, KOTopan noxa3aHa Ha tom xe 15 
rype nyHXTMpHOM /imhhcm. 3to npoMcxoAw 
M3-33 Toro, hto ycn/ine. Heo6xoAUMoe aih bw- 
npaBneHM« CMAToro ysscrxa o6c3AHOii xo/ioh- 
hw BcerA3 MeHbiue yen/ma. neo6xoAMMoro 

A^fl nepBMMHOM Ae<J>0pM3UMM TOM >Ke KOAOHHbl. 20 

Po/imx, nepexsTbiBdioiAMMCfl no hccmatom 
CTeHxe o6c3ahom ko/iohhw, nepeMemsacb M3 
BnaAMHbi 12 hb BepiuMny 1 1 ah3 paAna/ibnoro 
nsas. OTOABuraeT xopnyc 1 ycTpowcTBa ot ne- 

CMflTOM CT6HKM 0 CTOpOHy CMflTOM. BblAOHWe- 25 

Hue po/imkob M3 xopnyca npexpamaeTca 
noc/ie AOCTMxeHMA mmm Bepu/HH 1 1 Ana paAw- 
a/ibHoro na33. MaxcwMa/ibHoe psccTOHHwe, Ha 
KOTOpoe nepeMetuaeTcn ponnx. BbinpaB/iRio- 
iumm CM»Tyio CTe*xy o6c3ahom ko/iohhw. 6y- 30 

ACT pdBHO CyMMe paCCTOJIHMM. na xoTopue 

BWABMraiOTCfl M3 xopnyca ynoMflHyTuft m npo- 
TMBo/iexcaiuiiM eMy po/iMKM. B c/iynae cmatma 
o6c3ahom ko/iohhw Ha xbxom-to eeynacTxe no 
BceMy nepiiMeTpy Bunpaa/ieHMe xo/iohhw 6y- 35 
act ocymecTBTiaTbca nenocpeACTBeHHO ace- 

MM MeTWpbMfl P0/1MK3MM. TaXHM o6pa30M, 8 

npouecce OAHoro o6opoTa xopnyca 1 yCTpoa- 
CTBa BbinpaB/iweTcn yMac*rox o6c3aho* ko/ioh- 
hw, paBHbitf no A/iMHe cyMMapHOw bwcotc 40 
eepxHero m HMxnero p«aob po/mxoB. flna bw- 
npaB/ieHwa HMace/iexamwx cmhtux yMacTxoe 

06C3AHOM XO/IOHHbl yCTpOflCTBO A0nyCK3K)T M 

noBTop«K)T onucaHHbie onepauMM. 

45 

n p m m e p. J^onycTMM o6caAH3» xonoHHa 
AwaMeTpoM 299 mm (Mapxa CTa/in K, TomiuiHa 
CTeHxw 12 mm) CMRT3 na r/iy6wHe 3000 m. fl/w 
Tpy6 TaxoM npoMHocTn HapyxHoe Aaa/ieHwe. 
npw xoTopoM HanpaxeHwe b Te/ie Tpy6u aoctm- 50 
raeT npeAe/ia TexyMecTw. paano 130 xIc/cm 2 . 

3T0 3H3HMT, HTO A/lfl CMnTMfl o6C3AHb!X KO/IOHH 

yxa33HHovi npoHHocTM AOCTaTOHHo napyxHoe 
AaBnenwe nopjiAKa 130 xrc/cM 2 . JXn* BbinpaB- 
zieHMji TaxMx xoaohh Tpe6yeTC« Taxxe A3B/ie- 55 
Hue (m/im 6oxoBoe awnpsB/iniomee ycMnwe) o 
npeAe/iax 130 xfc na xsxAbirt xsaApaTHbirt 
caHTMMeTp xoHtaxTa pa6onero aneMenTa (a 
A3hhom c/iyMae po/inxoa ycTpowcTaa co cm«- 

TO& CTeHKOM 06C3AH0M KO/IOHHbl. 



YcrpoMCTBO cnycxaeTCfl H3 rny6Mfiy 3000 
m H3 6ypn/ibHow xo/iOHne A^aMeTpoM 140 mm 
(Mapxs ct3/im K. Tonmnna ctchxm 10 mm), ripw- 
BeAeHHww sec 1 nor. m Taxoi^ kohohhw paBeH 
Pn P = 38.8 xTc/m. npeAen TexyMecTM (hex = 
5000 xit/cm . 

Bee scew 6ypM/ibHoii ko/iohhw 6yAeT 

P = 38,8 -3000 = 116400 xrc. 

npw K03<t>(J)MUMeHTe 3an3C3 npoMHocm 
K = 1,3 

n - Ore*. _ 5000 __ _ . 2 

"Aon. j^-T j-y — 3846 xT c/cm^ 



(D 



a„ = 



P 



5ce«i.ipy6w 



Sccs.Tpy6w = 40.7cm 



2 . 



^=^|f9=2860 Krc/cM 2 . 
MoMeHT conpoTMB/ieHun KpyneHMio 



W = 



_ n • D 



16 



(t-rx 4 ): 



d _0,12_ nRfi 
ff -D-TO- a86 - 

TAe D M (J - COOTBeTCTBeHHO HSpyXHWM M 
BHyTpeHHMM AM3M6Tpbl 6ypW/ibNOM KO/IOHHbl, 

m: 

= 0,000244 m 3 = 244 cm 3 . 
143(1) 



3r? 3 c =f/«p ; 



V 3 



OTxyAa AonycTMMbiw momcht, c xotopwm 

MOXHO CKpyHMBdTb 6ypM/lbHyK) XO/lOHHy aa» 

npMBeAeHMA ee bo apsuaeHMe. 6yAeT 



M = W 



y j[Sd r 244 /3 846 z - 2860 7 " 
-361 120 xr 3 . cm = 3611 xr m. 3 
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TorAa ycM/ine. Boamncaioujee ot 3Toro mo- 

MeHTa, C0CT38MT 

40573 KfC « 

2 

r^e Di - HapywHbtti AnaMeip Kopnyca ycTpofl- 
ctb3 (M3roTaB/iMBaeTcn w3 YET AwaMeipoM 
178 mm), m. 

ripw BWCOTe OAHoro po/iMica 100 mm. Awa- 
Meipe 40 mm m BbiABiDKeHMM Kd)KAoro po/iMKa 
M3 Kopnyca yCTpoflCTBa Ha 5 mm nnomaAb koh- 

T3KTa Skom. PO/1MKOB CO CMflTOfi CT6HKOM Of>- 

caAHoA ko/iohhu 6yAeT naMeHRTbcn ot 1 ao 
145 cm 2 . 

BoKOooe BbinpaB/inioiuee ycMnwe, co3Aa- 
BaeMoe ycTpowcTBOM, pasno 

O - Q 

3to ycwnne no Mepe buabidkchmw ponw- 
kob 113 KdHdBKM Kopnyca vcTDOMCTBa 6vneT 
M3MeHflTbcn ot 40573 ao 280 icrc/cM 2 t HTO 
3H3MMTe/ibH0 npeBOCxoAHTycM/we. Heo6xoAM- 
Moe Ann BbinpaB/ieHMB paccMdTpuBaeMoft 

CMRTOft 06C3AH0M KOHOHHbl. 

A- A 




(pup2 



OopMy/ia n3o6peieHnp 
YcTpotiCTBO ai» Bbinpas/ieHM« o6c3ahom 
ko/iohhw, BK/iK)HaK>iMee Kopnyc c KOHwneciCM- 

MM npflMOM M 06p3TH0M HanpaB/lflKDIMMMM VI 

5 KOflbqeBbiM na30M Ha Hapy*H0fl noBepxHo- 
ctm, noc/ieAOBaTe/ibHo ycTanoB/ieHHbie b 
KonbqeBOM na3y Kopnyca KO/ibqa c naaaMM Ha 
B33HMHO o6paiueHHwx nosepxHocTqx, ycra- 
HOB/ieHHbie na Kopnyce MexcAy KO/ibqaMH c 

10 B03M0)KHOCTbK) BpaiueHWfl pO/IMKH C BUCTyna- 

mm b BepxHefl h HMKHeii Macmx. pacno/ioxeH- 
HbiMM b na3ax Koneu, 0T/insaK)iueecn 
TeM, hto. c ue/ibio noBbiujeHvin h3agjkhoctm 
pa6oTbi ycTpotiCTBa 3a cseT npeAOTBpauieHMst 
15 ero 33K/iHHHBaHHA b CKB3)KMHe npn OAHOBpe- 

MCHHOfl 3KOHOMMM 3H6prOpeCypC0B 33 CM6T 

06ecneMeHHfl yMeHbiueHM« xpyTfliuero MOMeH- 
T3, Hd HapyxHoA noBepxHOCTM Kopnyca bm- 
no/iHenbi paAnanbHwe na3u. UMeiouiue b 
20 nonepeiHOM ceMeHww Kopnyca pasHOMepno 
M3MeHflKDiuyioc9 rny6nHy ai« paAManbHoro 
nepeMemeHMH po/ihkob, npiineM po/inxM pa3- 
MeiueHbi b paAvianbHbix na3ax Kopnyca c 
B03M0)KH0CTbK) paAHa/ibHoro nepeMeme- 

25 HUB. KO/lbUa yCT3H0B/ieHbt C B03MO)KHOCTblO 

BpamenHP OTHOCMTenbHo npoAO/ibHovi ocm 
Kopnyca. a AflwHa na30B xo/ieu b nonepeiHOft 
nnocKOCTw Kopnyca paBHa Be/mmiHe paA«a/ib- 
Horo nepeMeiueHwp po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B— B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example, Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgflcm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

/> = 38.8-3000 = 116,400 kgf. 

For a safety factor ^=1.3 

CT « = ^=^-°=3846 k gf/cm 2 

P 

CT " = s ; 

pipe cross sction 

Spipe cross section = 40.7 cm^ ; 
116400 



The torsional moment of inertia is 



= 2860 kgf /cm 2 . 



wJlf .(1-0 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

^H±m£ (l _ 0 .8tf)= 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 
3tL= cr 2 m -a 2 ; 



T,an -"V 3 



_2 _2 
Glim ~ CT n 

3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 
,u r ,384(J-2860 ? 



= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 



Q=— = 



M 3611 



= 40573kgf. 



D 1 0.089 



2 

where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S CO n between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 



Q 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A — A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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